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mechanism; (b) a switch for switchably operating the transmitter; and (c) a switch 
member operatively interconnecting the actuator mechanism and the switch such 
that operation of the actuator mechanism causes the switch member to operate 
the said switch.. 

5 Preferred features of the sixth, seventh and eighth aspects of the 

invention axe defined in the claims depending from Claims 39, 42, 50 and 69. 

One preferred embodiment of the device includes a coil spring which 
operates to move a piston to expel the drug from inside the capsule through an 
opening at the other end of the capsule. An example of the dimensions and 
1 0 components that could be used would be for a volume of 1 ml available to 

contain the drug in the form of a cylinder 9mm in diameter and 16mm long. A 
coil spring of 8mm outer diameter compressed to a length of 4.6mm could exert 
an initial force of over 1kg and have a residual force of 0.2kg after it has 
travelled the 16mm. 

15 

Brief Description of the Figures 
There now follows a description of preferred embodiments of the 
invention, by way of non-limiting example, with reference being made to the 
accompanying drawings in which; 
20 Figure 1 is a perspective, partly sectioned view of an ingestible device 

according to the invention; 

Figures 2a and 2b are, respectively, block diagram and schematic views 
of a receiver-transmitter circuit forming part of the Figure 1 device; 

Figure 3 shows one embodiment of antenna for use in the Figure 1 
25 device, including an antenna wire coiled about the capsule wall; 

Figure 4 shows an alternative antenna, including an antenna wire coiled 
about a ferrite core within the device; 

Figures 5a and 5b are, respectively, side elevational and plan views of an 
apparatus, according to the invention, for generating an oscillating, axial 

PHftG 100 
11311/1 

19 

13]|9B9wj 
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magnetic field; 

Figure 6 shows, schematically, a preferred embodiment of oscillating 
field generator; 

Figure 7 shows a further embodiment of oscillating field generator 
5 according to the invention; 

Figures 8a and 8b are, respectively plan and cross-sectional views of a 
restraint and switch combination, according to the invention, before actuation of 
the switch; 

Figures 9a and 9b are views, corresponding to the Figure 8 views, after 
10 actuation of the switch; 

Figures 10 to 12 show three kinds of energy source in the form of 
compression springs; 

Figure 1 3 shows a restraining ring for retaining moveable components of 
the device of the invention within its housing, after dispensing of a substance; 
15 Figures 14a and 14b show further springs suitable for use as the energy 

source; 

Figure 1 5 is a plot comparing the force applied by springs, such as those 
shown in Figures 14a and 14b, against a force resisting opening of the reservoir 
of a capsule according to the invention; 
20 Figure 16 is a cross sectional view of one form of piston suitable for use 

in the capsule of the invention; 

Figure 17 is a similar view of another form of piston; 

Figures 18 and 19 show stages in the assembly of part of a device 
according to the invention, including a piston such as that shown in Figures 16 
25 or 17; and a lost motion arrangement for breaking the breakable link on the pcb 
forming part of the device; 

Figures 18 and 19 show steps in the assembly of the device; and 

Figures 20 and 21 show two faces of a printed circuit board, forming part 
of the device, in plan view. 
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high energy storage characteristic suitable for use in the capsule 10. 

Each spring 50a, 50b is coated with an insulator over at least part of and 
preferably all its length, to insulate the springs from one another in use 
5 and thereby reduce the chance of the springs creating an electrical or 

magnetic closed ring ("shorted turn") capable of coupling some of the 
energy of the electromagnetic field intended for coupling by the receiver 
59. 



1 0 Food grade PTFE ("Teflon"™) is the preferred coating since it is 

biocompatible and absorbs little of the spring energy. 



The terminus 50c at each end of each wire defining a said spring 50a, 
50b is truncated to ensure that the terminal coils of the springs also do 
not form any closed rings that would undesirably couple energy from the 
energized field. In addition each terminal portion 50c is ground or 
otherwise formed flat (ie. flush with the next adjacent coil) so that in use 
of the springs 50a, 50b within capsule 10 they push the piston 16 evenly 
and without buckling. 

The springs 50a, 50b are compressible such that the compressed length 
of each spring is about % the length of its uncompressed state, that in 
the preferred embodiment is about 32mm. These dimensions allow for a 
sufficiently high spring force to act over the entire length of movement 
of piston 16, 



Figure 15 is a plot of the spring force applied by a composite spring such 
as shown in Figure 11 or Figures 14a and b, against its extension. Figure 
15 also plots the resistive force offered by a bung such as bung 14 



JHAO IOII 
1 132 I/I 

34 
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including a rolling O-ring seal. As is evident from Figure 1 5, although 
the spring force declines during extension of the spring, during travel of 
the piston the spring force always exceeds the prevailing resistive force, 
even when the latter rises to a maximum on opening of the reservoir 12 
5 as noted in Figure 15. 



3. Wavy Springs as shown in Figures 12a and 12b 



Thin washers 55 plastically deformed in circumferential waves act as 
10 compression springs. Multiple washers 55 welded peak to peak as 

shown can given the required extension- 



Performance can be superior to a coil spring in this application as more 
of the available space can be utilised. Thus, for example, a 0.25mm 
15 thick annular washer with o.d. 8.5mm and i.d. 4.5mm could be formed to 

have 3 circumferential waves with a peak to peak height of 2mm. 
Welding 16 of these together at their peaks in the manner shown forms a 
wavy spring with a compressed length of 4mm, an extended length of 
32mm and a force profile superior to a coil spring in the available space. 

20 

Figure 12a shows such a spring in the uncompressed state; and Figure 
12b shows the spring when it is compressed, prior to expulsion of the 
substance 12a from the reservoir 12. 



25 Figures 16 and 17 show embodiments of the piston 16 used to expel the 

contents of reservoir 12 of capsule 10. 

The piston 1 6 of Figure 1 6 is intended for use when the reservoir 1 2 is 
charged with a substance in liquid form. 
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NOTICE OF OMITTED ITEM(S) IN A NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

A filing date has been accorded to the above-identified nonprovisionalapplication papers; however, the following 
item(s) appear to have been omitted from the application: 

• Page(s) 19,20,34,35 of the specification (description and claims). 

I. Should applicant contend that the above-noted omitted item(s) was In fact deposited in the U.S. Patent and 
Trademark Office (USPTO) with the nonprovisional application papers, a copy of this Notice and a petition (and 
$130.00 petition fee (37 CFR 1.17(h))) with evidence of such deposit must be filed within TWO MONTHS of the 
date of this Notice. The petition fee will be refunded if is determined that the item(s) was received by the USPTO. 

II. Should applicant desire to supply the omitted item(s) and accept the date that such omitted item(s) was filed in 
the USPTO as the filing date of the above-identified application, a copy of this Notice, the omitted item(s) (with a 
supplemental oath or declaration in compliance with 37 CFR 1 .63 and 1 .64 referring to such items), and a petition 
under 37 CFR 1.182 (with the $130.00 petition fee (37 CFR 1.17(h)) requesting the later filing date must be filed 
within TWO MONTHS of the date of this Notice. 

Applicant is advised that generally the filing fee required for an application is the filing fee in effect on the filing 
date accorded the application and that payment of the requisite basic filing fee on a date later than the filing date 
Of the application requires payment of a surcharge (37 CFR 1.16(e)). Tg avoid processing delays and payment of 
a surcharge, applicant should submit any balance due for the requisite filing fee based on the later filing date 
being requested when submitting the omitted items(s) and the petition (and petition fee) requesting the later filing 
date. 

III. The failure to file a petition (and petition fee) under the above options (I) or (II) within TWO MONTHS of the 
date of this Notice (37 CFR 1 . 1 81 (f)) will be treated as a constructive acceptance by the applicant of the 
application as deposited in the USPTO. THIS TWO MONTH PERIOD IS NOT EXTENDABLE UNDER 37 CFR 
1.136(a) or (b). In the absence of a timely filed petition in reply to this Notice, the application will maintain a filing 
date as of the date of deposit of the application papers in the USPTO, and original application papers (/.©., the 
original disclosure of the invention) will include only those application papers present in the USPTO on the date of 
deposit. 

In the event that applicant elects not to take action pursuant to options (I) or (II) above (thereby constructively 
electing option (III)), amendment of the specification to renumber the pages consecutively and cancel incomplete 
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sentences caused by any omitted page(s), and/or amendment of the specification to cancel all references to any 
omitted drawing(s), relabel the drawing figures to be numbered consecutively (if necessary), and correct the 
references in the specification to the drawing figures to correspond with any relabeled drawing figures, is required. 
A copy of the drawing figures showing the proposed changes in red ink should accompany with any drawing 
changes . Such amendment and/or correction to the drawing figures, if necessary, should be by way of 
preliminary amendment submitted prior to the first Office action to avoid delays in the prosecution of the 
application. 
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